License Plate Recognition Systems are used to determine the license plate number of a vehicle. The current system mainly uses Optical Character Recognition to recognize the number plate. There are several problems to this system. Some of them include interchanging of several letters or numbers (letter 'O' with digit '0'), difficulty in localizing the license plate, high error rate, use of different fonts in license plates etc. So a new system to recognize the license plate number using color coding of license plates is proposed in this paper. Easier localization of license plate can be done by searching for the start or stop patters of license plates. An eight segment display system along with traditional numbering with the first and last segments left for start or stop patterns is proposed in this paper. Practical applications include several areas under Internet of Things (IoT).
Introduction
The Automatic Number Plate Recognition (ANPR) system which is currently used makes use of Optical Character Recognition. There are several algorithms that are needed for the accurate working of this system. First the plate needs to be localized in the image. Then if the plate is angled, the skew needs to be adjusted. The image is normalized and adjusted for brightness and contrast. The characters are then segmented and optical character recognition is applied to get the number. But several problems are present. Any mistake in one of the algorithms can lead to several mistakes in the final result thereby reducing the accuracy of the system. These traditional algorithms rely heavily on the high contrast of the characters that appear on a number plate (black characters on white or yellow background) So a new system, one which uses color coded license plates can be used for recognizing the license plate. The system first converts the license plate number which is in base-36 to base-255. For each number in base-255 scheme, there is a color which corresponds to the number. The color is then used to color the license plate. Refer the tables 1 and 2 for details of the scheme being used for the conversion.
A standard number plate that is used in India There are eight segments present in the license plate. The first segment is reserved for the start pattern, segments two to seven hold the color code of the license plate number and the eighth segment holds the end pattern. The start and end patterns contains three bands of red, blue and green colors (with 255 as the value in the respective rgb column) respectively.
The major algorithms that are used in the system include template matching which localizes the plate, adjustment for angled plates and conversion between the number systems that are used to identify the plates. By using the color coding, the license plate numbers can be easily identified.
Methods Used
The system assumes a license plate number as a little endian base-36 number. Characters like space and hyphen are removed from the number. The two sections below discuss ways to generate the color code taking a license plate as input and recognizing the license plate number by taking an image containing the color code as input.
Generation of Color code
In order to generate the color code to be used in the vehicle, we give the license plate number of the vehicle as the input. The license plate number is considered to be a little endian base-36 number. First, the little endian base-36 number is converted into decimal. After conversion, the decimal number is converted to base-255 format. Then the base-255 format is used to generate the color code, according to the table-2.The procedure to generate the color code is given below. Procedure:
1. Read the license plate number. 2. Convert the number to decimal considering it as a little endian base-36 number. 3. Now convert the decimal number to base-255 scheme, the value returned is an array. 4. Color the plate using the color corresponding to each of the numbers in the array. 5. Attach the start and stop patterns to the image. 6. Also write the number in the traditional way to the license plate. The number is also written in the traditional method so that humans can also understand the number, in case it is found in an accident or on a crime scene.
Recognition of Color Code
The recognition of the color code which is present in an image is done by using template matching algorithms. Template matching is used in the image to find the position of the regions that mostly resemble the start/end patterns. Then, the rgb color composition of pixels in the region bounded by start/end patterns is found. Each segment of the code is identified using some approximation techniques for finding the length of a segment in the image and color value is obtained for all segments.
The color values are then converted to their base-255 equivalent using the values in the table-2. Now we need to reverse the process used to generate a color code. The base-255 number is converted to decimal and then the decimal is converted back to base-36 to obtain the license plate number.
Generating the color code
The following color codes were generated for the corresponding license plate numbers according to a program written in Python using Python Imaging Library (PIL).The number can be printed to the plate using a color that can be distinguished from the color of the blocks in the plate. License Plate Number Generated Color Code
A completed license plate (along with the number) will appear as shown below. The plate is computer generated as the rest of the images. In this image white (hex 0xffffff) is used to print the number on the plate as it can be distinguished from the colors used in blocks.
Recognizing the color code
A simulator was created to obtain these results. The following images show the result after applying the template matching algorithm. These results were obtained by experimenting on computer generated images with Python and OpenCV library on a Windows 8 computer . 
Observations
The following observations were obtained after experimenting with the computer generated images using the simulator: 1. A high accuracy rate was observed in the case of computer generated images. 2. Using the methods specified in the simulator few of the errors that occurred were corrected 3. Pattern recognition can be used to identify even multiple codes in a single image and accurate results were obtained.
Advantages
The system has a few advantages over the traditional Automatic Number Plate Recognition (ANPR) systems that use Optical Character Recognition (OCR). They are listed below:
1. The system uses algorithms that take smaller time compared to the traditional ANPR systems that use OCR. 2. The current system has to process the image, convert it to grey-scale, adjust for contrast or brightness, identify the number plate in the picture using some segmentation techniques, extract the license plate, divide the characters to segments and finally apply OCR to get the result. Here only a pattern recognition (for start and end) and color look-up is needed to find the result. 3. No changes have to be made in the image. 4. Large number of number plates can be accommodated by the system, even the six segment code can be used to represent approximately 10 14 numbers
Applications
The major application of the system comes under Internet of Things (IoT). Few of the practical applications of the system include: 1. Traffic Control and violations: The system can be used to identify vehicles that exceed a given speed limit, create an accident, identify stolen vehicles and detect vehicles parked in the wrong side. 2. Collection of toll or parking fees: The recognition system can be used to identify the vehicle and find the toll/parking fee which needs to be collected. 3. Targeted advertising: We can identify the vehicle, find the owner and give his preferences as the advertisement in the bill board. 4. Universal Database of Number plates: A universal database can be created to hold and easily look up the numbers 5. The color code can be extended to other objects as well as a code to identify the things. More data can be stored in the color code with the advent of better technologies.
Challenges
There are also some problems that the system needs to tackle. Some of them are listed below: 1. Tampering in the license plate: If the license plate was covered in say, dirt or some other material, the system fails to identify the number. 2. The current accuracy and cost of printing and photographic technologies may prevent the implementation of the system in a large scale.
Discussions And Future Work
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Conversion Tables
Base-36 to Decimal Values(
